Let T be an augmented ring in the sense of Cartan-Eilenberg, and let there be given a representation of T in Endt A, where A is a finite dimensional vector space over the field k. We show that all cohomology of T in A is trivial if there are no invariants in A under the action of a suitable commutative subring of T. This generalizes a previous result of the author for group cohomology, and is applied to obtain sufficient conditions for the vanishing of the cohomology of Lie algebras and associative algebras.
The following sample illustrates the application of the main theorem to extension theory.
Theorem. Let E be a group (resp., Lie algebra over a field, resp., associative algebra over afield) and let A be a normal abelian subgroup which is a direct sum of a finite group and a finite dimensional rational vector space (resp., finite dimensional abelian ideal, resp., finite dimensional square zero ideal) in E such that E/A is abelian. If the center of E is disjoint from A, then E splits over A (Corollaries 2 and 5, and [3, Corollary 3] ).
1. The central case. The proof of the following lemma is similar to that of statement (b), §1 of [3] . Lemma 1. Let T be an augmented ring with center Z, and let A be a left Tmodule. If there is an element a E Z (1 I such that the endomorphism of A given by a\-> aa is bijective, then Extr(ô"4) = 0 forr^O.
Proof. Start with a T-projective resolution of Q of the form -> xx -» r -^ q -* o, and observe that the endomorphism of this complex determined by x i-> ax is a map over the zero map on Q. Then proceed as in [3] . Proposition 1. Let T be an augmented ring with center A, k a field, and A a T-k-bimodule, finite dimensional over k. Suppose that at least one of the following conditions is satisfied:
(a) T is a k-algebra (in such a way that (cy)a = c(ya) for all c E k, y E T, a EA).
(b) k0, the prime sub field ofk, has order > d'vmkA.
(c) Every I ¡¿invariant k-subspace of A is Y-invariant.
Then, ifAA = 0, Extr(Ö,^) = 0 forr > 0.
Proof, (a) We assume first that dimkA = n < q = \k\, the order of k. For X E A, let ex be the ^-endomorphism of A given by: exa = Xa. Let B = {ex + 1: X E IA) C End* A.
By part (b) of the Lemma, §2 of [3] , there exist X¡ E IA and c¡ E k such thatIf n > q, let L be an extension of k with \L\ > n. Then tensor T, Q, and A with L (over /c) and apply the preceding discussion to conclude that (1) Ext^r (L ®k Q,L®kA) = 0 for r > 0. is the identity. Now (1) and (2) imply that Extp (Q,A) = 0.
(b) We proceed as in (a) to find a ^-automorphism of A of the form 2 c¡t\. with c¡ E k and X,-E 2A, and it is clear from the proof of the Lemma, §2 of [3] , that the c¡ can be chosen as "integers": c¡ = n¡ • 1 E k0 (n¡ GZ) since \k0\ > dim¿A Then a = 2 ",\ satisfies the hypothesis of Lemma 1.
(c) Let A -2 Ax; be a direct sum decomposition of ^4 into indecomposable 2A-invariant /:-subspaces. By hypothesis (c), each A¡ is a T-submodule, so it suffices to show that for all r > 0, Extp (Q,At) = 0 for each /.
By part (a) of the Lemma, §2 of [3] , with V = A¡ and F = {ex + l:X E IA} C EndkA¡ (exa = Xa), there exists a E IA such that ea is invertible. Now an application of Lemma 1 completes the proof.
2. The general case. Let A and T be augmented rings and let <b: A -» T be a ring homomorphism such that <K/A) C Ir. We proceed as in [2, XVI, §6] to obtain a spectral sequence, (4) below, which will be needed to extend Proposition 1.
We call <i> ( In what follows, a subring A of an augmented ring T will be called normal if the inclusion A -» T is normal and T is projective as a right A-module. A is subnormal if there is a finite sequence Corollary 2. Let E be a Lie algebra over afield, and A a finite dimensional abelian ideal in E such that E/A is abelian. If the center of E is disjoint from A, then E splits over A: E = A © B (vector space direct sum), where B is a Lie subalgebra.
Proof. Use Corollary 1 to show that H2(E/A,A) = 0. Corollary 3. Let F0 be a commutative ring, R an associative RQ-algebra with center S,k a field, and A a two-sided R-k-bimodule, finite dimensional over k. Suppose at least one of the following conditions holds:
(a) F is a k-algebra (in such a way that (cr)a = c(ra) for all c E k, r E R, a E A.
(b) \k0\ > dim^, where k0 is the prime field of k.
(c) Every k-subspace of A which is invariant under the maps a\-+ sa -as for all s E S is R-invariant (as a two-sided module). 
